mB^m^nff (j p) (12) & || i}# 1^ ^ $S (a) 
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(54) is6m<o^m ISBd±OP— >«^a*i*R^J^B 



(57) t^*^] 

5. 




(2) 

1 

^ffiitTju— vital :^&= 

ISjJ?^ 1 lE«c«7) u—vltth:^^ 30 
^ti!>tl-r^^^yi^^\i^^^t. m^-y'-^^\!&^^*^Uif] 

\.timmmm(r>m.^m^^ir^ -y 'j^mtKj^Mw^. stiiE 

-t^^-yi?^(0'p/)^ib. mte.&m'p-L^^'p-L^t-rzm-t.- 
^#1 ^ffii^ttic-*)-(7?ji -y i>m^i^m-r^^-y i^n 
\-f^^^<D^-yV'm\z9^-th—^<r>mm%:^'&-r^^f^ 
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2 

tT^:^L. ^ir^> hSrfl1IfaiiJ^^*!LS¥•S(ctti;^i- 
6 ] SflfE#««icj3lt?)miE-*f<0^ -y v'?!] 
$r«j6£i- 5 ^ -y i^piT) m-L^ #^-r 5 5r « 

« *f-r ^ ffi^ Sr^^-r 5 J; 9 tc«fife L 7t r t t 
[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] ±iE(7)il^*^^C0i|#^:^ffi(cr^ LTtt. 
*f^5.*c<7?9?:^rife J (m^^it«iifS^#IS3:SSD-n Vol. J7 

2-D-II No. 5pp. 827-830 1989<£F 5 ^ ^^T) tC*5V^T, H 
1 SiZTfk-rXoiZ, «|5gjS,^,(75fitB^*llfflLTU'->'ro 
h/l'T^^A, fc*Wlg^-<i^ h/K^M-r^i^fe 

t^i^mm.^'^ h/K75m^-g-i:?-ti:S:gg-ri:V^9:^ffi«5^ 

[0 0 0 4] ^fc, ;< v='^^vy>' 
(D. DeMenthon) ftOfmlSC ^^ ZERO-BANK ALGORITHM FO 

R INVERSE PERSPECTIVE OF ROAD FROM A SINGLE IMAGE 
J (Proc. IEEE Interl. Conf. on Robotics and Automa 

tion, pp. 1444-1449. 1987 3 ^^tr) iCdiikCO:^)* 



(3) 

3 

^\^m 1 6 iz^i-^ 0 £fi(7:)^MN 1 - N 2 , Ml 

i)^h^i\.x\^^o zt\zfi^, sfoT. m^^trnt^^^x 
v>5^^. i^:^(Dmmt^h(Dm^^^ox^m^'L^'^^ 

(0 0 0 5] gi(i$:(7:)tfi^(7:^"^^Mac<7:>H^1t$B lo 

io«9 . #M^6 - 2 1 5 1 3 7^60<2^$gtrfi. B{t4'<7:> 

w^.^^<D^^^'mmx^m 1 9 ^lEi^^ase^r^e^-r 
^n-s^^^is^ (^SMi&M^. ifes.^^TM^) (7?m 

^;^s«it$R ^^f^rmm) (Dm-^^ 

[0 0 0 6] 

m^(o^X\^mm(o:}5m\^^^^x\±. 

s ^ T = ot-j^tL-r^'kxrkn^m^m'^'}^^mt*-hh<n 

Tz-bmrnmcML^x^ »:<D^m^m^'^\^xm^i^x\^^ 
< ztr>m^t$inx\^^^^ mox. m^7;)mtix\^^rz 
&mr^^m.\^x\,^^m^{a-±. m'S:(r)m^x^^^ 

[0 0 0 71 f^, ttr*i^7:)f^:^t^(i. ^^(Dm^m. ilK 

~''^<D^m^mxxw<f^j:z::^(DB^m<Dm^<om ax 

ir^>>-hj t>b<(i:¥(C rir:/7«>-hJ ^fflv\ 

t^-^^^zt^zx^xm^^^ti^-t^m^^a-t. u-^- 

[0 0 0 8] m7^<DXo{z^ itSScou—^-ff^^tSr^^fiti 
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4 

^rf^<D^:^^^(DmmzM\^x. fsb'^i^tifKr^^ 

X<D^ir^^>^h^n'&\^Xot'^^t. ^coEr«1i^i- 
[0 0 0 9] ^zx% ^^mit. ^m^(r)i—:y^lti^ 

[0 0 10] ^fc. ^^m\^. ^m±.<Du—>^'^m^z& 
[001 1 ] 

xmrnm^^m.^m^^'^i^ i mmwumm^m^^'^ 

m (O ^ « -f-ii^gc L fc - (7? ^ S: ff^^i" ^ ^ 

^ -So 

[0 0 12] ^6VM^. |f*^2i:ifE«c(7?i: 9 iw. tfllE 

ft ^ 1^ ^ 4^ <t ^ iw] R ^ ( w e o T * f;f ^ £§gis 
[0 0 13] If*rj3tcfs«t(7:)<±:9tc. flfiia-x+ 

[0 0 14] ^fc. :^mm(D^m±(Oi—:y^ttimS 
il. if*ri4irlStcL(§I2tc^L7hJ:9(::. I^ttlxt^^ 



(4) 

5 

mm. bfc -?ij(DJc s/ i^m^miisi-r^^^y i^^^e'j^^E 

So 

[0 0 15] it*ii5f;iS*!cWJ:pii, SfJlE 

iy v'J'lttm^^E S(l. flfrlBft^4^-iL>€rt'iL«t1-5lsl 

(c-*fO:r.-;/v??iJSrttl±Si-^. J:9tc«figU-Cfc<tV\ 

C S /4sa^ L 7t iiil&iS^ ^ v^l^tti #S E D 

[ 0 0 1 6 J Mfc:, it*ri 6 dlEiciO i 9 (c, tfil5«-^ 

m^^ts^f^mm—n(o:^y^;^^t\:^ml^&■r^^y'Jt$(r>m 
(7j^^(DJ^y'jmz»-r^-M<omm^m'&L. mm^ 

ftl$€r#«i--5ck9ic«fiS;b-C'bJ:''\ 'tis. SfrlSu— 40 
[0 0 17] 

i^-'^^ai:fjm(r>iWM^VinMi-^i>(ox\ $fe-r (i) 
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mmx'n&mizM^^^yi^mti^^s &m'p'L-'C%:'p.t- 

fc^iScRSl. RS2, RS 3«|ic5^fijb, rixfj^M 
^Stc-5ttc7)is/>??iJ=Srttth5-rSo 2>Cl:i (2) 

(3) ^yi^m(^m-L-G^m'otE:^(Dmmcm^-r^m 

-ebT (4) ife^S-T^j^.^rpplSr^^^ft^J^^ru— 
> h S i t bTSl^b, (5)-fe^^p<VhS 

[0 0 18] ifpbT, i—ynmwMm. ffiSEPB^<7?¥ 

li\ mU^fO^mt.m.t'^h-^V >- S 1 T^SS n ST• 
^oil(7)l9SEgtSrDl;)^iiDtl<!:•r5t, -fe-^^;<^hS 
i , S j <7?5igM±-C<0^,4r(l, iI<73i9Sg8ID i , D j 

S i , S j *T-(7?SEBSttft^ii^@R i , R j T'^^r i: 

tt«rolE:FB^T-cOft^^S:?SI»-r5r t7)ST-#S„ ^b 

3Jtt4',*f(/5*-g-(r»bT*^^ST(4*nfi, 

x\ ffi;S<7)iS(Oi5S6«t-c-i75u->'(7)^#^xi4^''il>^<^ 
1fiiL^yk^i>:Ltr^X'^^. MCi. isB bfcft^S^^.*: 

^.^Mmx-<oB—fk. m^it. \^~^^mimn-r^z.t 
hX'^^, 

[0 0 19] ^^^(o\^~-:^^mmm<^MMmm 
i,z-o\.-xmm^^mi.fs:t-hvim-rz. :^mmmmi-i. 

ft-t-5-t^lt±l*f*Sr> fit*(;'l^ti3bii)^^ir:b^#?) J; 9^- 
«fiSc$i^rl->•^><, m3(-iu—>^ii!,mmff>±^m^'k^ 

y-Ji^m^il 0<73AD=i>'^<— ^ 1 llc^#^$i^, zg^ 

[0 0 2 0] v'^^ltBSB 1 OICJJV^T, AD3>^<— 
^ 1 1 (D\ht)m^-\-i-^(r>y-^>'''<yyT 1 2^::<t-bT 
^ajlHlSgl Sl^tQSobel (73i-y>'tti±l^^l-'— ^ 1 4 (:i 

wimm^-t bTx-yT Hu^^^siii 5tcw?^$n 



7 

hi 6^*b, 1^di^^4^J^^B 2 Olc 

[0 0 2 1 ] 1^ai>Ct*¥lJ^a52 Of±-r^^ nn^-t-^- 
^T'S^^n. CPU21. ROM 22. RAM 23. 
ta;^ffl<^'>y T/U7j^— N 2 4. fiJ3^;t7'^>^ 2 5. 10 

> hn-/u/^;^$:^bT^^$tl-CV-5o 2 7 f^m 

7^^y23wch^:y>^7'^y 23e ntl^(D^ ^ 

ixb(7?!^^a (AND) ^(T^mWi^^t;^^ 

(0 0 2 21 El9il. >^ K^^^y 2 3 w[^<7:)y^- 20 

yyu7<^ y CT^^i"t)(^'e. II19(?:);&fl]tw^-fM® 
(T^ttSXfli^ (I119(7:)€?5jTMi^</:)xf4:*f^) co^^^4 8 
0;^^irm-r5 0#±fe;5^^)4 7 9#itfe(7?T Kl^^^^i^lS^ 

;^-o<7:»£i?.^C(7>xM^Xt:iyM^ (EI 9 co0iJT-lt xM 
^i;:)X07!;^X479) ^i3:^-r^ <i:^i::. 
^COitii ([l]9(7?^iT^(iW07!7^W479) ;65^^^nTt&;N*J$ 
tt-So f^. |19(DBfS<7?^±^a5(7)M^E^ (0, 0) -e 
^5^. ;&T:e^<7?M^t^ (6 3 9, 4 7 9)-Cfe^o^ 

y^— yyvy ^ y 6 tf h-efe^^t-fi> 30 
V K'>(7?xM:^lS^fflt- 1 0 tr-;/ ^(OW 
^ffitce t^'^y h;$5^v^ibn5 J: 9tw1S^^tv^;65, 3 2 

h(7?7^^y T-fct^tf. titB&w®— *^^^-l3:^'t"^- 
[0 0 2 31 EI4ft^^/v^1^tiitC>p^5l8^tg>^t=t 
-e, [5]^{f^S755^^7K¥:^^7>'^ 1 7S.t>*^^i:;^'^>' 
^ 1 8S:^UT2*(7?T'Y vy<:y:7r 1 2. 3X3-^h 

y i:^;^ Uv?;^^ l 9, Sobel C0:3i^y v^ttffi^"^^—^ 1 
4ex, 14ey. e-^1^ttia5 1 4px, 1 4 pytC#t^:&$ t^ 
5. ffffUT. 2*(7:)^-f v-^^^y^^r 1 2 ^:frLT^S^ 40 
3*(/:)iirftr — ^^^3 x3'^hy^:^»^v=^^l 

v^ttai:^'-^^'— ^ 1 4ex, 14eytcr. 2 

ti. Micf-^l^llli^U 4px> 1 4py^c-C*i^)?>i^?t* 
-^(T:)^— ^ft^^^^-y v^^^y 2 3 e ir^tf^^tt^o 1^. 
y (=0 e'-- fit -5 7t ia^) t"- ^ fiffl^ ^ ^ y 

2 3 p;55I^tt^ix-CV^5o — >^ K"^^— b 1 6 
t-Xt*'-^^iJ^$tL7t<i:#<7?b*'-^fit<^mffl7*^y 2 3 
pc7:)p^^i:'>^>^K'>7<^y 2 3 w(7)>^y fitt^tffl^ 
^ (AND) '>>r >- K'i7(7:)teB^t/*ig7:)i^ so 
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>y v^^^y 2 3 e JC#t|&$n6o ^ (7)^ ^/ ;^ ^ y 2 3 
ell. xZfrf^^t^iS'l^tT^S^^^y 2 3gx, 2 3gycl: 
x;^f^St/y:&f^(7:>M=^>^ y 2 3px, 2 3py$r*L. 

[0 0 2 41 i:.^<omm^^^^^nMWM<ri U-^-l^tti 

-Ciii{t*Q;a^^n?i^:'tL6o %-rmi'o<D^'rv^\ 0 lie 
ioV^T. C CD:*f;^ T 1 <^^T(7?dU;^Bft{t^^^AD=i 
:y^<-^ 1 1 ^.t/^-f >^^<^/^r 1 2 LTl^ttiEgS 

:yyi 0 2tcr^>>v^7i51^l±i$tL-5o ifmMWmX\±Z. 

C<75i^®.<^.coxM^Xt>'yM^;i5it#^$tL5o ^ 

fc. XT^^/T'l 0 3(C*5V^T^[£l<7?ir{t4G!gl^(7:5«lta*f 

[0 0 2 51 (^10 \^}:M.<om'^M.<r)W^'^U'^^'t^ 

— ^ ft) /j^F^f *<7? b ^ V affile o T nmt ^ fim'^^<o 
rf^j:t^n. #m^«zi, z 2(^4^*:a5^><7:>{4e75^i#is 
^mmnmxnm%^mi~mmt\^x-^^^j:=^ 

[0 0 2 61 m^^x. ^^T^^yi 0 4^:l:^sv^T. ^^^^^ 

1 0 3T-l^^^tLfcMa»^^^^K'^C0f^a« 

(AND) r^th^s ;i(7?'>>r K'>rt<^#m.'S^5ttffi 
$ia>5o ^b-C. :^'ryyi0 5\zmt?^K y^y^y^l 

rrm<Du—iy<DBm<D^'^\cit^m^j:^Mx^^o 

[0 0 2 7] ^^y^yyiO StCjoV^TJi. 1^1 1 1 Rlfm 
1 2ir^-t-J: ^tc. ::^y^^yy'l 0 4Xi^tti^titimm± 

(7:>il^$4x, ytc^b. 3»:7c:^ffi<^M^*4^X, Y, 

z-eg-To ±fa<7? J: 9t-3i^fc7^^ffiil^:of^I®^r^j^$i^ 

>^ -t^tcov^T^lE17^t/I118^# 
9aLr?^Sii-r^. ^V^T. ;^7^:y>^l 0 7t;iTir^^ V 

^n^o Hte, 1 0 9t::ii^. u— >-JF^tfe$:* 

[0 0 2 8] ^{c:. llI6$r#ftSLT. y^y^y^l 0 3 
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(i^T. Y^^^ t^^o) (Dm^ (ytt) 

{^ummmx-\t. yb^o, y t ^4 ? 9) . m 

(yt4) ±(0{aB y i7)tt/55lliffi<7:»ftTffl (y = 47 

[0 0 2 9] m^^X. :^'ry^20 3 JCioV^i: >f> K 
^(r>m%W^m(0:^^') (y) &t/;&{IiJS:^;ffl(7)^ ^ y 

(y) ;!)^*^=3e^>-iryu (^JS) ^tv. ;^X'y:/2 04 
tC*5V^Ty$4±(7:)&ay^7?fS;55T^^ ^ y ^ V h (-1) 10 
Sixfcf^. y'^7^:yy2 0 StCT^^ffly b ^ite^^tt, 
mfefity bJeJlTt^^'5*-e>^f^^/>^2 0 3&t52 0 4 
^«93§^n^o ytS-b<7:)f4By<=ofii:;5^B^«fii:y bi^Ti: 
fa^h. :^v'y'f2 0 6 trii^. M^ffiy b t^ti^o 

[0 0 3 0] ;^^^/:7^2 0 Ttcjol^Tfi. ^^>'K'^(^ 
^ (w(y) -Ky, mUKytt^^S:) ^LTtJlV^L, 

bTt»cJ:v\ fc^v^fl. iS;^x-^^>r >^ K'^7^7:)*i^^^^::^-t" 
5 J: ^ tcis^br^> ^UT. 2 0 8ic:T 

(y) -w(y)/2i:ii3:^$ix^o f My) 2 ft 

[0 0 3 1] ^fc. ;^7^^y:7^2 0 9\CX^ ^ K'y^COfe 
fiyi^:gffit7:>^^y (y) (^fH/^^, w(y) twlSi^^ia^o 
:^7^i/^2 1 ot;ir >- K'y'coirfiij^^fflci 
(y) <7?^,ir7i5^ f r (y) -w(y)/2ir^^$ 30 

y (y) (Dm:f>^. w(y) i^HS^^K^o I^. f r (y) 
2ft7LilfffiiiTco:;&fiacoa^?i^:t^<75 4>'il^^^Sb. BfllHl 

[0 0 3 2] ftic, :^y'y^2 1 2tCioV>T y$i±t75f4 

By ^^fe^^T"^ ^ y h (-1) ^ntz.'ik. ^^^y^ 

2 1 3tcT®ffi<7:»±iffi^S-rj9f^f[|[y t <^:ltl^$i^. ?/f 
^ffiy t SrTlHl-5*-e^7^'yy2 0 77!?^2 1 2/5^^*9 40 

:^'rv^2\ A\z.mSo 
[0 0 3 3] ffiLT. iirffi(r^i6i^^Lfci:ffi^Sx5 

(y) St/;&ffiyiS«ffl(7)>^y 

(y) ;55=3r^ Vir/u^n. ^ 2 1 5 y $4 

\:,<D{tmy (ryim^f ^ ^ ^ V (-1) ^tvTtf^. 
7^-yy2 1 6(CT0 tite^^n. y ¥ft±0{iB y <7)fa/5^ 
0^T[H]^^T';=^v":y:^2 1 4^1/2 1 57:1^^*9^1$ 

y$4±cO{5:Sy(7?fa7)5 0^TlH]5c!:i^5.(^/U"^>^ 50 
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[0 0 3 4] mStT^^^^T^-zy^l 0 6 d^Slt^ u~>^(7)-fe 

omtr^n-So 5fe-f. ^7^yy3 0 1 Iw^dV^TSfnHlco 

t'^^l'^^^. ti-':f\^X\^^b^\%^^^t7.y-<y-fZ 
0 2W^SCxi^. ii:^ci:¥iJ^$ti5<!r;^7^-y7^3 1 ^S^J. 
n cms) iciitf^ ^^tM^—':f\.X\^^b^\\'&^^^ 
y^f^^yr 3 0 2tcjoV^TStriEl<7:>iii^irS':5$ 

T^^SEBIA LStr. ilMU^c^^^TD^^R S 1 7!;^R 
S ntc5^tij$ix5<!:*tc. «-M«$rgi-#-^i/i^^ yr 

0 3 twTMiS#-^ i <ry^m^ S i (O^^^Jy^ I P 1 i: $ 

;=^7^>>>^3 0 4tc-C^«RS i (7:).^>-^,;iU P2<i:$ 

[0 0 3 5] fttc. ;^7^t/r3 0 5 ici^V^T. H 1 

co4^'L^Ci:i&.^CI P 1 ^il^iffli^^L 1 <^ 
y 3 0 etrioV^T^^'L^C^S^.-^. I P 2^ii^i:^7)^L 2 
^$ix-5o ici^T. ;^^'y:/3 0 7, 3 0 8 H 
1 <t;^7-yiS^<My(/5e^<t(7:>3?,'^>755 0P 1 <lr 
*f-, iSI^L 2 ^;^-:7'^fI!l</)e^<tco5?.'^>?5^0P 2 

[0 0 3 6] ^LT. 7" 5/^3 0 9{Cio\.^T^.S I P 

1 h^^. I P 2t(T^m(r>Hmt^mi^-^^^y'^^^^^ 

3 1 Otc^oV^T^S.'^.OP 1 t3S.^,OP 2h(n^^(r)^m'k 

ig^5pfy^^y^/ucoSIS;6^;^7^'y >^3 i 3trTS i 

i 7^^>r y ^ >^ N (+1) $tb. n <!rneeST-:^7^y 
:/3 0 2^7i'^:^'rvrfZ 1 4 (7:>MS7)5^>9 il^tL^o 
[ 0 0 3 7] x7^-/:/3 0 1 iw:ioi^TitilH](7:)iiilt 

8(75;^^'yr3 1 6iwjoV^T. p>fT^Sg^A LfeicilggL 

t;:ML. -7^3 1 7lcrffl*#^ i (Dm^(0^^^^t^ 

RPl<i:$n. 7i7"-/y3 1 8 (cr^Mi^#^ i 
*|.^r;5^R P 2 ^ $ti5o iSv >^ 3 1 9 , 3 2 
Oi;iit^, ^fM(7)e»tc^L^«S^ i (7?^i3SRS i (t:) 
^^.-^.^^^ L P 1 t $tt. ^^cR S i <;:),^.S7)>L P 2 <h 

5o 
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[0 0 3 8] ^ LT. :^'rv^2 2 1 \:i^\^X¥a^.KV 

3 2 2^c:jb%^T^&,SL P 1 ch.^.'^.L P 2 <i: ^DPs^tO 
^n^o 3 2 3 t;i 

il'5^ff^^y'/i-<^fe^?55:^7^^/:/3 2 StCTS i ^ $ 
i y ^ N (+ 1 ) n c!:?:^ 

[0 0 3 9] u±<D^o{z^ :^Mmmmi^is\.^xnmv 

nyh1gm(7)^i^R S 1 , RS2, RS 3^tC. iaifc(75-fe 
^;^vhSl, S2, S 3^;?5^ig^L-Cl^^$nTV^5 

[004 0] 013 f^*^P^<?5flfeco||J£?i^^fc>p^ 19 . 

^f^^^fc<?:>ir^7i>'hs 1, s 2^^S:^-r^^WRS 

T% HI 1 3T*li^:y v^^ijT^^B&it^^fcT'^^ .^:#<7:> 

01 Sdfi-^a^^J-^AlpTvi^LfcJz^t::. ^1^-r5IS«c 
RSI, RS 2^Sfi'g^bTV>^, I^. ^cotecotS^littl 

(0 04 1] Ell 4{i. £EBiAL75^-^-T:/j:<. U'->^ 40 
cO;&-ytceoT55^S'Ji-^E^^(7?S$/55|Hi«fc^< ^^^^ 

ffi^43vi:.;55c 1 , C2, C 3 <!:v>9 J:9tr^tb-t-^w«i: 

1, S2, S 3^$r^^i-^r <!:^^-et 
[0 04 2] 
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[0 0 4 3] Mic. it*ri2t::iS«c(7:):*rfesc:ioV^Tf:±. 

L-cv^^(7)T% m^\t\^—i^'km^'r^^mmmxh 

oTt, fe^V^(ia»0— aSii^r^^TV^Tt^^i^SrtT- 
[0 0 4 4] ^fd. if*^3tCfE*fe^7:);^ffi^C*3V^Tft. 

[0 0 4 5] if 4 t;ciE«<7)Sg®±C» l/->'1ttB^a 

<^zc >y i^^ij ^ttm-r ^ ^ ^y <t . :y 

[0 0 4 6] ^fc. if*^5tdfS«tc^^at::4BV^-C(i. 

i>m^^\&'t^mis.t^t\.x^^h(Dx. vs.U(o^m\z,n 
x^xh^m'^^x^y'j^m^'r^z.tt-x^. ^^ic 

X^h. 

[0 0 4 7] 47t. if*^i6^::f5tt<75^K^::^5V^rfi. 



(8) 
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14 



[13 2 1 ;^^mco^m±^^-y^iii'^^'^^^'^^^ 
[1117 1 :^mm<n-Mmmm\^i^^f ^-^ ^ ^ '-^ ^^^'^ 

[0 8 1 *|gl^ro-^KS?^«§'-*=''^^'^^^^ "^^^^^ 
[11191 ;*:^0«(75-^lfeJl^«8(:i*3(t5'?'r>'K^7^^> 
[mi 01 ;*:^B^c7?-*JSJF^flSt'*ilt5.#m,#.<7?1ttll4^ 

[Hill 7^^BJco-^sE?i?filli*3v^-c^t#^t.^><75•^^B^ 
[ml 



OPZ. 



[[1121 ;*:^P^^O"^lSJ^^S^^*3V^T^t#m.^.^^4^=S: 
[HIS] 7^^0^6Offli(7)|IS£Jl^ffit:i#>5 

[014 1 
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